Accurate determination of collimator scatter factor Sc for an irregular field shaped by multileaf collimator (MLC) or a metal block is an important issue, especially in intensity modulated radiation therapy (IMRT), where the segmented fields could be very irregular and much less than the collimator jaw setting. In this work, we report an Sc calculation algorithm for irregular fields shaped by the tertiary collimator. The algorithm was based on a three-source model, in which the photon radiation to the point of calculation was treated as from three effective sources: one for the primary photons from the target and two extra-focal photon sources for the scattered photons from primary collimator and flattening filter respectively. Sc was calculated by integrating the radiation contributed from areas (determined by the detector's eye view) in the three source planes. The algorithm was implemented using Microsoft Visual C/C++ in the MS Windows environment and the only needed input data were head scatter factors of symmetric square fields, which were normally acquired during machine commissioning. A number of irregular fields were used to evaluate our algorithm and the results were compared with measurements. We found that all the calculated Sc's agreed with the measured values within 0.4%. The calculation time was less than 30 second for an irregular field on a Pentium 500 PC. Our algorithm can also be easily applied to deal with irregular fields shaped by MLC that replaces the upper or lower collimator jaws.
